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A study on the EMF strength standard in propulsion system on ship

Gi-Do Choi" Jong-Woo Kim* Hyung-Rae Chot

8k AT Aubel Azt n&sh YRSl e Axgule] @Al HlEo] ool uhet At

SESSES J tele] 3
abo] A MAHR FAlolt o= st} AL U HzAHe) AT gE7ke) 1Hiol Ak EAlZL W3 glow,
AAhsh @70 QA dig AT falEsh T2 olastel B ek FAlAe Mg 876 o A%
Eajsh A7} ool Wl Al Aol Axs Bol B AW W BAS A7EA 2 Agolth B ko
A W 37 Azdel did dAs AEE 24 B4 F FusEs a9l Jlwd 34 A wn BAss. o
A3 248 A3} ) A)gols BEIAAT olgol AT wa A WAkl A FEA 23 e HlolA =
Agkol NEAS 2HTS AU WA EES A4S Fojel vk Fxswel g AT AANEIE
A3 ARALe] Axe} FHo] Wash
FAlo): AT} A, A, A28, A1 g

Abstract: Because of the recent rapid advances in the development of ships with a larger proportion of electrical and electronic
equipment, The usable frequency spread spectrum on ships is global trend. Therefore, concerns have been raised regarding the
possible hazardous health effects of electromagnetic fields radiating from electronic devices. Although studies and investments on
electro-magnetic fields in terrestrial areas are being conducted, they are not applied to a ship. In this paper, we measured elec-
tromagnetic fields in ship propulsion systems, and we analyzed the measured values against Korean and international standards.
While the measured results satisfied the Korean standard, the Italian standard was not met in the switchboard area. However, the
measured values were close to meeting the Italian standard. Therefore, further studies should be conducted for performing a
comparative analysis of data in order to specify a standard of electromagnetic fields in propulsion systems that can be applied in
the construction of government infrastructures.
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Table 1: Worker for intensity criterion of EMF

Magnetic
Frequency Range Flux Degnsitv( JI¥A)
1 /z Under 2 10°
1 Hz Over ~ 8 Hz Under 2x10%/f
8 Hz Over ~ Hz Under 2.5%10Yf
0.025kHz Over ~ 0.82kHz Under 25/f
0.82kHz Over ~ 65kHz Under 30.7
0.065AMHz Over ~ 1MHz Under 2.0/f
1 MHz Over ~ 10AM/Hz Under 2.0/f
10MHz Over ~ 400 MHz Under 0.2
400 MHz Over ~ 2,000 MHz Under 0.01f"
2 GHz Over ~ 300 GHz Under 0.45
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Table 2: Four country of Intensity criterion of EMF

Country Standard
Sweden 0.2 mG(Advice)
1,000 mG
Switzerland 10 mG
(Facilities Limit)
100 mG
(Attention Value)
Italy
30 mG
(Quality Target)
Netherlands 4 mG(Advice)
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Figure 1: Measurement Method

Table 3: EMF Test Equipments on the ship

Equipment Maker Model
EMF TEST Antenna Narda -
H-Field Analyzer Narda EFA-200,300
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Figure 2 : Measurement Point and Place
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Figure 5: Measurement result on Switch board
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Figure 7: Cable measurement results on the ship for pas-
senger and cars
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Figure 11: Measurement results on T.S. HANBADA gen-
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Figure 12: Measurement results oﬁ“T.S..HANBADA cable
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Table 4: Comparisons of measured value with Korean standard

Table 5: Comparisons of measured value with Italian standard

Limit Level |Measure
(Italy) Value
Attention| Quality
Value Goal mG
(mG) | (mG)

Frequency

T Equi
ype quipment (Hz)

Switchboard| 60.441 100 30 16.591

Car
Ship

generator 60.457 100 30 16.851

Cable 60.444 100 30 8.591

Switchboard| 60.010 100 30 121.18

Hanbada|
ho

generator 59.950 100 30

Cable 59.999 100 30 4.181

Limit Level Measure
. Frequency
Type Equipment (Korea) Value
(Hz)
mG mG
c Switchboard | 60.441 833 16.59
ar
. generator 60.457 833 16.85
Ship
Cable 60.444 833 8.591
Switchboard | 60.010 833 121.1
Hanbada
q generator 59.950 833 25.04
0
Cable 59.999 833 4.18
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